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1 

^mmmcr>^iimmmmizmi. friEMosh^ 

bifzx-ox. mi^mmmcommmmizKi-tiis^m 
H&zm2cr)mL<^mmmm^-tfzE i b-mo s h 

[it*3S2] BiflBE IB-M0Sh7>'>''X:5'S:. D 
TMOSmam-^Xm^UzE I B-DTM0Sb7 

[fl^^IS] mUElB-DTMOSh^y'JX^ 

I. J: d {cf- A- SrTltft K-tv^^tJ^T^aSal^ 
-i^ a KD TMO S h 7 Vi^'X^- 1 L/ivl t 
Sifc ■ri.M*3l2 laSiO L § \,^<i«ES:0Jffll L 0 1. MO 

Itmm4] HiriBE IB-MOSh^yi^'X^'tj:-? 

r c M o s mss^Mfig Lfc; b ^mmb -tm^m i 
L 3 M o s h 7 >- ^-'x $• ^rr s ESS . 
'Jx^i^t, ^(Dmosv^y'Jx^tK ^Mmf-\ 

^zi^-^xm^^titzm.. ^mmmi>zi.'>xmL^ti 
ti^mmmz ixhm^b mmb nmzittEth 
mmm^^th s o i ^^l. mi.mm{z^ v~x 

W^b. YV^ym^b. :Lti(^^^~xm&bYV^y 

mib^zii'^x^m^MiL^mw&btm^^ix, ^(n 

yjx^^, mimm^zmKnmtcomm^maL, m 
mmmm(Dmd^mizntm^mimizm2m 

^<7)mM^mi&^-^tf.:E I B-Mosh^yjxi' bt 

?>:ibt:mLbt^L^^mms.miim. 

Umme] frlSE I B-MOSh^yi^':^:?^-, D 
TMOSmit:m\'^Xmi&LfzE I B-DTMOS h7 

yi^xi^bUzzb imbtmm s am 

[11*^7] mtiElB-MOShyy-yXi^i:, ^ 
A'^^Mzmm^ti?>^-Y 'jrbn-cr,mmMb^j:l J; 3 
(C^-\r ^vUSr^ft Y-t^y^LtiT^A^xU-iya 
y^-KE I B-DTMOShyyi^X-i'bLtiZbt: 

umma] irlBE I B-Mos^7>'x;^^'{cJ:-5 
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2 

•CCMOSI5i8§$-^gfigL?l:; ^^i:-rslf^^7iE 
iB!£7)L^v^ffi«Eii(lffl:^. 

[000 1] 

(VLSI ) S:ftlig-r-5L^i.^<imE$-$ilfflIL3S 
MOS h7 yi''X:J'Sr*-f ^HIKSlX-E-nt^tnS t 
§ t^jl«E$iJ)iP^(CK-r-& ttfOfJ)-!. . 
[0002] 

10 [tS^jfeoSffi] Sftcov L s I cnrM^iJUmizco-'^ 

C 0 0 0 3 ] V L S I ^^js-r^^s-ffi^Lis-^* 
(MOS) h^y^-'x^lcfci-^T. S^ttSt/j^-WI:/] 

t'^il.. ftStt5:l|31-ri,/ci^(3{iL#i^amE$"{ST 

y-/x^'ty^(?)0~^mmm±i. ^<^m*. mo 
20 s N 7 yi^'x^oj^«:^]*5Ji±-ri. . 

[0004] U#V^<imE{iM0Sh7>-j^*X:^' 
<D:tyi^ ■ :t7^^atT{3(ir-St-S)S*\ MOS N 

7 y>'x^comM^(nVKi^mi-l l b i>zx -oX u 

t^mmKmmthzbiiK'^h, -t^shh. l^u 

b. 

[0005] 

[^1 3 AVth = -rVbs 

x'^-z.ii>tii. zzx\ rum&j-^^ rx^mbmm 

30 TC^S. MOSh^yyx^'CDiSattatXii 

mm:h<r>ig:mmiL^-^mmblxli. uosh^y 
i^xf'ffmmmco^E^mt^-^xMos h^y=jx 
i'(Dytyf^cr>it\,mmE^iSir^ithbbHztyf^ 

CO L# v^ffiSE5:±#?-ti-S*ffiSr CI t^^f^ 

[0006] -e<50a{!(cfi<)^:tf^t LT, VTMOS (V 
ariable Threshold MOS)tSM:R. 
tXDTMOS (Dy n am i c Threshold 

MOS) mi,im^^fix\<^h. 
40 [0007] vTMo sm^m^^xm^^tit:VTM 

oshfyi^x^X'ii. ^(DL^\>^BMEi. vtmo 

s}-^yi^x^i)<fRnni'r(>titii-yr±i^X'^mt 
z(m^. VTMOS b7y>''x^'<o;tyB#ics^ 

^ V T^f*T-a«gS:«-£OttEt: Jj- y^HEiftif c7)mE 

[00 08] -eixtC^^LT, DTMOStSffi^fflt^Tffl 
^$fi!tDTMOSh^>-i/X:J't'{i. 01 0t^-r<J: 
3^naDTM0Sh7yj^'X^'(7)^, pScO^fl: 
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^imms mm. m^i^oziyn) ^ir-rssoi 
4iM:i. m^BM2i>zii^ nmm-xmmsb. n 

ti. ^^T^7±izy-hmim8iifLxmm^hiiy 

DTMoshyy'jx^mymizi,i^c^t^\\M.m& lo 

[00 0 9] DTmosYyy=jxi>mfmn<^uos 
\'yyi^x^<7)y~vw&.^. mmzy-v^ssts^ 
thttUzW^\,zY\^-iyWAiiBib':>tzmi icr> 
i^yyi^^Lxmrnth, Via=oi,zmtmmtfi 
mi^nuosvyy'Jx^X'hh. 'Druosvyyj 
X9<r>^. ^y^\,i'f-V'mytBt^mm^<nWS. 

vuiizmL^ ^<r>x\ L § ir ^iimEAs A Vt h mmT-r 

!>. :!^7mm~^WAibm-'X'hhti'ht. DTM 20 

^rfc. Ill i(7)Vdd«±fl:jgmffi^^-r. 

[00 10] Z(r>Xo\ZLX. VTMOSMJtDTM 
[00 11] 

[»H3*^j»^L J: 3 tt-siss] Cic 1 D ^mm-h 

*^^>. -mz\mo s h 7 >'vx^'r»«^s'^ rxg 30 
W.^±%<-fhfz^^z\i. wos.\'yyi;x^(mw^ 

i>±#L., ^<rm%. Mos h^yvx^'iOiSiiit^sa 

riOffliiii^O. 1~0. smSt^r-oTi^l.. 

[00 12] :l:lx\ mi(nyiosvyyvx^m^m. 
%<r:^^'SSM<r> s o i m o s h yyi/X9(^W^ 
^rx^rS:. 01 2at^l 3^#B3LTiKBa-tS. 
H 1 2 {I^-rM^tfO NSf-^ :7>/l^c7)M O S h 5 y i^'X 40 

<7)^, y-;2.Mi^i lavKi^^yffli^i 2*«j^^$ 

Sh^yy^^'tfOJ©^, fflglSJiNSfc^rl,, SIxi 
[00 13] 

[Si:2] r*?3tfoxi/id 
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;tW:ii^^?«)^;fyjgS2:^< LTS^S^^S^ id 

[0014] -^r. 0 1 Btw^LTt J; d^^^^^co 
SOI MOSh7V>''X:^'(?)J^. SOI lecO^Si 
« 1 82at/*S^ 1 7 WHS ^ t bo I Zit/ 1 
soitL. y-hSitiil 9oJf§$-tfo.2i:-tl>i:, 

ssJigg$*5tbox +tsoitfflat. aK>'N'-^r;^g 

too 1 5] 

[ii:3] r^3tfo«2/ (stbox +tsoii) 

[00 16]jg^. VTMOSS(iH»DTMOSjJfB« 
^W^):.(m±■k^^m\Z■thti.mz^ UOSVyy-JX^ 

[0017] ^wm^mt. M^r-g.^^ttay^ift'Bi: 

[0018] 

[iSlSS:»^-rs/i*0#K] *^HJCJ: S L3= L^ffiB 

%\M^^wmL'>mosYyyi;x^^^t. ^ 

^Mmmzi.'ixmL-^fifzM^^mmz 
tihmi.t nmm t <m^zittE.thtmm^^th s 
oi5::g-L. flfrie*itefl®c, ^/-xmmt, vu^y 
mmt. :iii(>v-xmi^b¥)^^ ymmtizx^x^ 

mimmMizmt, tnuMosy-yyi/x^s^^:, mb 
mmzmi^m&(7)m&^mui-?>zkizxr,x. ms. 
^mTm(^mimmmizntm^mnmzm2(Dm^ 

(r>m^i:m^^-ttzE I B-MOSy-yyi^X^ftLfz 
Zt^:mitt?>L<^X'hl. 
[ 0 0 1 9 ] *^HJ(c j;5 L^v^ffim^$iJ®La SM 

oshyyiyx^^r^-tmmzxmi, mmt,zmiff) 
I. . dfitc J: -5 r . sigtim 1 <^ffitt^7)^?f 

^j:hibm'f-mm^ti.l, ) . c:oj:5{cmi«offittc^ 

mmmm$titztizj:^x. ^^ij^wmizmi 
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[0020] :icoxoizmmizntm'^mnmzm 
izmtmth cox\ m^co^s^m s o i mo 

Shy y'J7.^(r)X 0 <<z^mmt^m-^m(nw-^ t 

immnm-^b(nmzn^-f^^i,zw.^xms.'^^ r 

^zi:hL%\.mmS.immLohUOSYv>=Jxjf^ 
# ^fflSE$r$'JfflI L d I. M O S h 5 y i^'X S:* -r S HI 

mw^£mm3.umm-f)(nmi'si^>,zth . 
[0021 ] ^^m^zi^ I L-^^^mE&mumt. i 

nuoshyy^jx^tK ^mmtmizx-^xm^^ii 
t:m.. mmfMzi'^xm&^iitimmRv^ 
rL(:.mmkMJ^&mtcomi,zir^immBitth s 

mmb. ztihv-xmmbhi-^ ymmbi,zi:-ox^ 
m^iifc^mmmbijm^^ti. ^oaHsi^eos^i 
ij^miwrnmizmi. itrEMosh^yi^'x^'^, line 
muzm 1 (DmtcomE^mn l . ma^mmmcomii 

^tiE I B-Mosh^y^-'x^t-ri.cii^mst-t 

[00 22] 2|s:^HfltCj:^i{f, MOS V^yi^'X^J-COS 

[00 23] EI B-MOS h^y^X^S-. DTMO 
SSffiSrffl^^T^fiSUcE I B-DTMOSh^yi^'X 

fil. Y r t [il-co^^ t ^ S J: ^ t ^ 

K - fy ^ L 7=Sf Jt. 5 JL u-i/ 3 y ^- K D TM 
osh9y->'x^b-t^> iti. EiB-Mosh^y 

>''X^tJ:oTCMOS (Comp 1 ementary 

Mos) mmm^Lti^^i,zij:^%B^mmt6z 

bti-X'%h. 
[0024] 

L a 5 M o s h 5 y i/x ^ ^ :rr s iBisszi,y^ L # V -^ffii: 

2:^-rt>cDtf am, :^wmzi:tL^um.'m. 
L^-SMosb^ y vx^' [iiS8<5om i to 

M&c^?g®S-^tiaT'?>S. *llliOJg®Tii. MOS 
N^yj^'X^J'SrnSOSO I MOS N^yvX^'t 
L. c:cr)SOl MOSh^y^x^'Ji, j^'JnytJ: 
-oTl«fiK$n7t»«2 0, *itefHi^!;3ytJ;oTfl!)« 
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§iXi^v:#*SB^aJi2 \m:iiXi=W&20 i:#ISB^Bl2 1 
i:iOra{C:fra-fSS i 02 {cJ:oTm$iX7tieJ*a2 
2^^-t'5SOI 23&^r-r5. 
[0025] *«B^Bl21Wi, nMi0y-X«a{2 4 

l^^ yfii^i:{zJ;->T^iS$ii/>:^fflTgi^t LT«o-t:r 
-f 2 ebifm'^^m , --Kr 2 6C0^^{i^i« 2 
2lc3tfS. ^/c. ;J<T-f 26tir-MSi27i:(!0ll 
t:>*-hmfii2 8*>'^^ttS. 

10 [0026] ^^mmmxu. m.2o\izmi «o«gtt 
comEt LTa<7)«jEVsubiSrei]jDfs. dsoip^ci: 

Lxmsth, 

[0027] i^^mm-mmmmth .^20 

iclE V. u b 1 ifim^^ixl b.mw.20 

-f 2 6 OlfiMil 2 2 tc^tri.ti^iiD#3£t*-;WJif?S 
20 ^ftl.. f ^r*)^>, fi!3l5C7)^^^SaS0 I Vyy-Jx 
i^^z\i^L^j:ti-',tzPmmm: . mEVsubitioT 
mMWt^^T-f 2 6tlS{tl., c:«7)J;3=5:fflji«7)M0S 
Vyy'Jxi'^^ EIB (Electrically 
Induced B o d y ) -MO S h 5 y^-'X:? 

[ 0 0 2 8 ] ^c7)J: 3 (cSf^ffittiif (c^-zl-AJ^-ri. 
^ttCi^T, ^SiI«^*<mftJl2lcOjI$tsoi2 

coJiss-tfo.atLj'c*^. ;cosoi MOSh^y 
30 'Jxf<r>&W<'^7X^r\i, 
[0029] 

[|S:4] r-3tfoi3/tsoi2 

j:^xtf. L ^ \^mnBf.zm-^-r^zmLJU rx^r 

SriSSt^ d t , L*» t mM^ii 2 1 t 

os,v 'yy'Jx^^^^hmm>m:h^^'&SLmm 
40 m.ii(riim^'^m^z^h. 

[00 30] H2{i, ^w?i^z^hL%\m'^imm 

LomosVyy'JX-? 2:^1- S 2 £7)lli£co 

je@i^*-tST'J>^. *iUg«0}g®T'{i. MOSb^y 
vX ^' 5r n S<7)^ y^'-i/a y^- H D TM O S b 7 y 

[003 1 ] 03(1. :^wni,zxtLt\>^ms.mm 

L 3 SMO S h7y>''X:5'5:lr-f 'Sl5lK<^^3cO||ifi<^ 

50 mm^^-tmx-ht, ^m^t^mrnxu. Mosh^y 
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m(Z<7)^^ nSL) t^J:&io^z^^r^^/liT-m}< 
-tf y /Lj^C nS<7)r^i 5 jL I'-v' 3 y^- H D TM 
OSh7yi-';^:5'3 0i:L. ^<7)miRiz{incomEv 

aubsSrEports, ^tfimmx'ii. mmmt&xo 

[00 3 2] 04 (i. ^^mzx&b^\>mii&i:f&m 
t d s MO s h ^ yi^x^t:^m^(om4(^mmco 

m yy^-'J3y=f:-VDTMOShyy'JX:$'l,ZXr, 
[0033]|15{i. ^^mzilL^^^MMEim^ 
J:otCMOS[llgS3 2S-fl|fi!tL. ^OSMctomE 

Vsub6jiyjE<7)«flEVsub7S:-eti-f^iEn5iif I.. *iist 

[0034]y:{C, E I B-DTMOS h^i'i^';^:?, 

^^sssso I MO s hyyi^x^^mmm^^co 

mEti^m<7)ElB-MOS}-9yi^Xf'<r)W^i:. 06 

til 0 nm, 4 0 nmatfl 0 0 nmt 5l<T-< PS 
( Lfzi}^nX^ yA'-i^g y:&- K ) r^JSti^gS^ 1 

oi«cm-3fri.. ii6(i, ■fyxuv>'3)um\t^ 

t^SSSSOI MOS h^y^'Xr^coii-g-. :t>' 
v^Kffijj-7i^ ( Vgs = 0 ) cot h'l^ 
^ ymaiA^^mt:;^^ < 'SrS , ftHET I CT^^ 
•r««a5^<7)«ff**^OE I B - MO S h 5 ^'(JD 

^-^^ ty^(ommm<m\^ixX\'^lfiK ■ty'^<r> 

-DTMOS-C'^-^E I B-DTMOS h^y^X^'CT) 

[ 0 0 3 5 ] ^vms/Ji-^ma^fi^^^tia 

I B-DTMOS h5yxX:?<7)it^, :t7m?W>h$ 

I B-DTMOS h7>'i^X^'<?5S«>'W TX^iirJi 
0. 8T'$)-5/c, E I B-DTMOSh^yi^'X 
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[0036] ^a!*^7)DTM0S^7y>'*X:?S^/ 
E I B-DTMOSh7>'vX:J'(0!^$'. li8SlX9 

>M TXW^r-k t § 1 1 1 ^zumsz L 1^ v ^filSEVt h 
Sri I.. iS^cODTMOSh^Vr^'x^'W^^tS: 
ft^Conv. fS^L, ■O>'>*->''3yt-H<0E I B 
10 -DTMOSh^y^X^'cO^-ftSr. I nv. E IB?' 
S^L. T^a/sl^-v-gy^-KCOE I B-DTMOS 
V'yyVx^vm&.^kcc. E IB-C'^-f. Il*»^>*) 
^'l-idtC. 7^AAU-i/'3>-^-K£7)E I B-DT 
M O S h 7 y i^'X ^J' t'(4 L § ^li«E Vt h 5: ffi< JH^ U 

[0037] I9{i. :t>'Bffi/^7«ffi^tS^^-ril 

20 =^j.Al^->'3y^-HtOE I B-DTM0Sh7>'i'' 

[0038] *l6BJii. ±f£||!fi<7)mt|5|^$^iS t 

«f. kXi3m<mm.',zr>\\x\t. \^m>y[osv^y>' 

xi'{Z'0\>^xm?Rttzifi. Pm.(r>MOSVyyVxi>i,z 
-31 t *S|B«t J: S L § 1. ^iimES:$iJfflI L ^ 2. M O S 

knmzmmh^ti^x:%h. L§i^tti;ffs-^ji»L 

30 3SM0S N^y^X^'tLT, VTMOSSffif'fflV> 
T^figUcVTMOS h^yi^'X^^-fflt^S^lt^Jf 

[ 0 1] J: S L # I ^amffiSrflffll L 0 S M O S 

h ^ y xx sr^rti. m^m, i ioiiMc7)».«$-s-ria 

[02] *I6H^(C ct S L # t ^iimiE$:$iJW L 0 1. M O S 

h 5 y XX srw-t-s. iiiisc7)ii2 onifiojg.^s-^-ria 
40 x:hh. 

[03] *^B^(i J: I. L § ^iS^jESrfJffll L ^ S M O S 

y^jy-jx^ I. niKcT)^ 3 <r>ms.<mmyhtm 
X'hh. 

[04 ] *?iH3t J: h L%\.^mmm l o * mo s 
X'h^, 

[05] *5^B3{C J: I. L # (- ^<l^JI$:$i)ffll L ^ & M O S 

x'hh. 

50 m(>]^yxv-yi^B)VYm^^7r^tmx'hh. 
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im9] yfym^/^ym^'mi^-tmx'hi. 

[010 3 ^cr>DTMOShyy'JXi?iin-tm'C$> 
-5. 

[HI 1] DTMOSh7y>''X:?&t;'aScOMOSh 

[HI 2] Ut^MOShyy'Jxi'iTptmX'hh. 
[^^^oiftBH] 

1,13.20 

2 . 17, 21 

3. 18. 22 imm 

4,16,23 SO I 

5. 11. 24 y-^«ii 

6. 12, 2 5 KU-f y^i^ 

7. 2 6 tKt-^ 

8. 15, 19, 2 8 ^^'■-hig^biS 

9. 14, 2 7 y-hW^ 




(6) !|tr^2000-2 60991 

1 0 

1 0 V^-V 

2 9 -^y/N'-vgy^r-HDTMOSh^yvX^ 

3 1,32 CMOSESS 
Ids HL-^y«ffi 

1 d ^1^0^$ 
tbo. ffi^J118«Ji$ 

tfo.i y-mmism^ 
10 tfo.2 y-hK^tm 9i7)Jif$ 
tfo.3 y-m-im28cr)m^ 

tsoii **Sa«l 7(i5/f§ 
tsoi2 **SfBl2 IcT)]?^ 

Vbs .iff -fgiS^wmE 

Vsubl, Vsuba, Vsub3, Vsub4 , VsubS, Vsub6, V 
sub7 ^ttE 

vth i^ummK 

20 A Vth L^\.mmK(r)^it^ 



im2] 
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!Nf&12 00 0-2 6 09 9 1 




[010] [011] [012] 
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